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(54) PI-CONJUGATED POLYMER 

(57)Abstract: 

PURPOSE: To obtain the subject polymer containing 
specific phenylenevinylene units and specific 
naphthalenevinylene units as main repeating units, 
excellent in processing properties such as solubility and 
meltability, showing a thermal transition type liquid 
crystal phase, and useful as an organic electronic 
material, etc. 

CONSTITUTION: This polymer comprises (A) 1,4- 
phenylenevinylene units of formula I and (B) 2,6- 
naphthalenevinylene units of formula II as main repeating 
units in a ratio of 0.1:0.9 to 0.9:0.1, preferably 0.2:0.8 to 
0.8:0.2. The polymer is obtained e.g. by subjecting p- 
xylylene dihalide and 2,6-bishalomethylnaphthalene to a 
hydrogen halide-removing reaction using a base such as 
potassium tert- butoxide or sodium hydride. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A following chemical formula (1) A 1,4-phenylenevinylene unit and a following chemical 
formula (2) which are shown A 2,6-naphthalene vinylene unit shown is included as main repeating 
units, and each content ratio — a mole ratio 0.1:0.9 — or — pi-conjugate type polymers polymer 
being 0.9:0.1. 
[Formula 1] 




[Claim 2]a content ratio of said 1,4-phenylenevinylene unit and a 2,6-naphthalene vinylene unit - 
- a mole ratio 0.2:0.8 — or — The pi-conjugate type polymers polymer according to claim 1 
which is 0.8:0.2. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention about pi-conjugate type polymers polymer in detail, It 
excels in processability, such as solubility and melting nature, especially about pi-conjugate type 
polymers polymer used as an organic electronics material etc., and is related with pi-conjugate 
type polymers polymer which presents a heat transition type liquid crystal phase (molecular 
orientation is easily controllable if it lengthens). 
[0002] 

[Description of the Prior Art]Polyallylene vinylene which is the chain macromolecule in which the 
aromatic ring and the vinylene group stood in a row by turns It is known as one of the pi[ [which 
is henceforth called PAV] ]-conjugate type conductive polymers. 

[0003]This poly para-phenylene vinylene that contains benzene as a repeating unit as PAV until 
now [It is henceforth called PPV.] Poly (1,4-naphthalene vinylene) and poly (2,6-naphthalene 
vinylene) which contain naphthalene as a repeating unit [It is henceforth called 2 and 6-PNV.] Or 
the poly (2,5-thienylene vinylene) etc. which contain a thiophene as a repeating unit are 
compounded. Research and development are actively furthered from each of these showing high 
conductivity in the state where the electron acceptor or the electron donor was doped, and 
having also in the atmosphere the feature of being comparatively stable. An invention according 
to Burroughes etc. these days [J.H. Burrough-es, D.D.C. Bradly, A.R. Brown, R.N. Marks, K. 
Mackay, R.H. Frind, P.LBurns, and A.B. Holms, Nature, vol. 347 and p.539 (1990)] Henceforth, the 
application as the display device using high luminous efficiency or a light emitting device attracts 
attention. 
[0004] 

[Problem(s) to be Solved by the Invention]When the degree of polymerization is high enough, 
generally one of the problems which said conventional PAV holds is insoluble and infusible, and I 
hear that it is lacking in processability, and it is in it. About this point, introducing a methoxy 
group or an alkoxy group with longer chain length into an aromatic ring is proposed as a remedy. 
According to this, the solubility to an organic solvent improves to some extent, and the thin film 
forming by a spin coat etc. is possible. Furthermore these days shows a heat transition type 
liquid crystal phase, namely, it is the alkoxy substitution PAV in which a self-orientation 
formation is [ that it can fuse and ] possible. [Poly (2,5-dinonyloxy-p-phenylenevinylene)] is 
reported. [M.Hamaguchi and KYoshino:Jpn.J.Appl.Phys., vol.33, p.L1478 (1994)] .However, 
generally, when introducing a bulky substient in order to improve processability since an alkyl 
group and an alkoxy group are ingredients (electrical conduction happens along with the PAV 
main chain which pi conjugate carried out) which do not contribute to conductivity in itself, it is 
not avoided that conductivity (conductivity) falls a little. 

[0005]On the other hand, since PAV is upright linear macromolecule, the physical properties of 
material are influenced in the orientation of the molecule in it strongly with a natural thing. For 
example, electrical conduction is started more easily than the direction it is more nearly right- 
angled to a chain to meet a chain. A mechanical strength is also excellent in the direction of the 
direction of a chain. Therefore, in order to optimize the physical properties as a material, it is 
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necessary to control the orientation of a chain. 

[0006]Since it is above, crystallinity thru/or a stacking tendency are high and the method for 
building PAV excellent also in processability (solubility, melting nature, etc.) has been devised 
variously. The typical example is the method of using precursor polymer of the fusibility of PAV. 
That is, after having compounded precursor polymer of the fusibility of PAV first, dissolving this 
in a suitable solvent, for example, water, molding by methods, such as a spin coat, extending in 
this stage and carrying out orientation of the chain, it changes into PAV by heat-treating. 
However, this method has left many problems which should be solved, like thin film molding to a 
substrate in which it is difficult for operation to mold in complicated predetermined shape and 
size cannot be performed. 

[0007]This invention is made paying attention to such a situation, and the purpose is compared 
with said conventional PAV, pi-conjugate type polymers polymer excellent in processability, such 
as solubility and melting nature, tends to be provided, and also it is going to provide pi-conjugate 
type polymers polymer which can present a heat transition type liquid crystal phase, and can 
control molecular orientation easily. 
[0008] 

[Means for Solving the Problem]In order to attain the above-mentioned technical problem, pi- 
conjugate type polymers polymer concerning this invention has the following composition. 
Namely, the pi-conjugate type polymers polymer according to claim 1 , Following chemical formula 
(1) A 1,4-phenylenevinylene unit and a following chemical formula (2) which are shown A 2,6- 
naphthalene vinylene unit shown is included as main repeating units, and each content ratio — 
mole ratio 0.1:0.9 — or — It is pi-conjugate type polymers polymer being 0.9:0.1. 
[Formula 3] 

-^""^ CH = CH-^- (1) 

[Formula 4] 

-CH=CH-^- (2) 

[0009]As for the pi-conjugate type polymers polymer according to claim 2, the content ratio of 
said 1 ,4-phenylenevinylene unit and a 2,6-naphthalene vinylene unit is a mole ratio. It is the pi- 
conjugate type polymers polymer according to claim 1 which is 0.2:0.8 thru/or 0.8:0.2. 
[0010] 

[Function]pi-conjugate type polymers polymer concerning this invention has composition like the 
above. This polymers polymer will be copolymerization type PAV which naphthalene and benzene 
combine by the 2 or 6th place and the 1 or 4th place, respectively, if it puts in another way. 
each content ratio — mole ratio. 0.1:0.9 or — 0.9:0.1 It carries out. 

Processability, such as solubility and melting nature, can be given by considering it as this 
molecular structure, without spoiling character, such as conductivity, the above-mentioned 
content ratio — mole ratio 0.2:0.8 — or — If this polymers polymer presents a heat transition 
type liquid crystal phase, therefore formation of the orientation order in a liquid crystal phase is 
used by being referred to as 0.8:0.2, the orientation of the chain in material is easily controllable. 
That is, the orientation control by the magnetic field or an electric field or the orientation 
formation by shearing stress is possible. If spinning is carried out by a molten state, the fibrous 
polymers of the tropism of your kind consideration can also be obtained. 
[001 1]Hereafter, these contents are explained more to details. Generally like the above- 
mentioned, PAV without substituents, such as an alkoxy group, is the powder of insoluble and 
non-**. This is understood to be because for a PAV molecule to form the high crystalline 
molecular association organization strongly connected with the line according to Van der Waals 
force comparatively highly [ symmetry ] therefore. And it is thought that the effect of 
substituents, such as an alkoxy group, weakens an intermolecular interaction, and it is in 
improving compatibility with a solvent. 
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[0012]Then, it is referred to as copolymerization type PAV which this invention persons consider 
the relation between the skeletal structure of PAV, and physical properties, and, as a result, 
contains both benzene and naphthalene as a repeating unit, and. mole ratio of this benzene and 
naphthalene 0.1:0.9 — or — When using 0.9:0.1, it finds out that processability can also be given 
without spoiling the feature of PAV as pi-conjugate type polymers, and came to complete this 
invention. 

[001 3]That is, although each of pure PPV and 2, and 6-PNV(s) has too strong an intermolecular 
interaction for dissolving or fusing to an organic solvent, since the symmetry of a molecule will 
fall if copolymerization of each other is carried out, they serves as meltable and fusible. That is, 
processability can be given, without spoiling the feature of PAV as pi-conjugate type polymers, 
such as conductivity. 

[0014]Based on this knowledge, pi-conjugate type polymers polymer concerning this invention, 
Make copolymerization type PAV which contains both benzene and naphthalene as a repeating 
unit, i.e., a 1,4-phenylenevinylene unit and a 2,6-naphthalene vinylene unit, into pi-conjugate type 
polymers polymer included as main repeating units, and. the content ratio of this 1 ,4- 
phenylenevinylene unit and a 2,6-naphthalene vinylene unit — mole ratio 0.1:0.9 — or — He is 
trying to be set to 0.9:0.1 (the pi-conjugate type polymers polymer according to claim 1). 
[001 5]Therefore, pi-conjugate type polymers polymer concerning this invention is excellent in 
processability, such as solubility and melting nature, compared with said conventional PAV. That 
is, compared with the conventional PAV, it excels in processability, such as solubility and melting 
nature, and the characteristics, such as the other conductivity, are excellent conventionally like 
PAV. Compared with PAV of the type which introduced substituents, such as said alkoxy group, 
into the aromatic ring, it excels in solubility and melting nature extremely, and slight conductivity 
is also excellent. Since PAV is compoundable by a single step compared with the method of 
using precursor polymer of the fusibility of said PAV, the operation in the case of manufacture is 
very simple, and it excels in the moldability to specified shape or a size remarkably, and excels in 
the point that thin film molding to a substrate is possible. 

[0016]here — content ratio (mole ratio) of a 1,4-phenylenevinylene unit and a 2,6-naphthalene 
vinylene unit. 0.1:0.9 or — 0.9:0.1 Carrying out is based on an experimental result. 
Mole ratio 0.1:0.9 Since there are too many 2,6-naphthalene vinylene units and the 
intermolecular interaction is strong, when the following is used, It is because solubility and 
melting nature fall, and there are too many 1 and 4-phenylenevinylene units, and an 
intermolecular interaction is strong, when it 0.9:0.1 super-**, so solubility and melting nature fall 
and it becomes [ an insufficient next door and ] insufficient. 

[0017]the content ratio of said 1,4-phenylenevinylene unit and a 2,6-naphthalene vinylene unit - 
- mole ratio 0.2:0.8 — or — If 0.8:0.2 is used, a molecule will be cylindrical and, And since it 
becomes upright moderately, by presenting a heat transition type liquid crystal phase, and using 
formation of the orientation order in this liquid crystal phase, the orientation of a chain can be 
controlled easily, therefore a stacking tendency can also be improved (the pi-conjugate type 
polymers polymer according to claim 2). In this case, it is thought that the 2,6-naphthalene 
vinylene unit is carrying out the role of the crankshaft as used in the field of in the field of liquid 
crystal engineering to a PPV molecule. That is, when there is no it, it is imagined as that to 
which the liquid crystal temperature of PPV which will exceed pyrolysis temperature by the 
strong intermolecular interaction is reduced by introducing the rotational movement around the 
axis which connects the 2 or 6th place of a naphthalene unit. 

[001 8] pi-conjugate type polymers polymer concerning this invention is compoundable using a 
publicly known method. For example, it is compoundable by carrying out the dehydrohalogenation 
of p-xylylene dihalide and the 2,6-screw halomethyl naphthalene by bases, such as potassium 
tert-butoxide and sodium hydride. At this time, chlorine, bromine, and iodine are preferred as a 
halogen in a raw material. In addition, it is obtained also by the Wittig reaction using a 
diphosphonium salt and dialdehyde. 

[0019]In pi-conjugate type polymers polymer concerning this invention, it is possible to introduce 
various substituents if needed and to change physical properties as well as the case in publicly 
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known PAV. For example, by generally introducing an alkyl group into the benzene ring thru/or a 
naphthalene ring, the softening melting temperature of polymers can be reduced further, or 
solubility can be increased. If a methoxy group and the alkoxy group in which chain length is still 
bigger are introduced, an optical band gap can be changed. Greenham's and others report As it is 
in [N.C. Greenham.S.C. Moratti, D.D.C. Bradly, R.H. Friend, and A.B. Holms, Nature, vol.365, p.628 
(1993)], Generally the EL element of difficult blue light is also producible with the light emitting 
diode which uses an inorganic substance as a base by replacing one hydrogen of a vinylene 
group by a cyano group, or introducing the structure of disconjugation molds, such as a 
methylene group, selectively into a PAV polymers main chain, and making pi conjugate length 
small. 

[0020]Since pi-conjugate type polymers polymer concerning this invention is meltable and 
fusible, it can process desired shape using a publicly known method completely like the usual 
plastic, for example, — dissolving the above-mentioned polymers polymer in suitable solvents, 
such as chloroform, toluene, and a tetrahydrofuran, and considering it as a solution — this — a 
spin coat — it can cast and a thin film can be made. Or it is possible a hotpress, injection 
molding, and to carry out melt spinning using the melting nature. It is also possible to consider it 
as a thin film with the **** vacuum deposition indicated to JP,62-250166,A. 
[0021] 

[Example]p-xylylene dichloride and 2,6-screw chloromethyl naphthalene, It melts in a 
tetrahydrofuran at a predetermined rate (the monomer brewing of Table 1 mole ratio shown in 
the column of a ratio), and the dehydrohalogenation reaction was carried out by potassium tert- 
butoxide, and it was made to polymerize at -10 ** among an inert atmosphere. And supply this 
reaction mixed liquor to superfluous methanol, and a reaction is stopped, and the generated 
polymer was settled. Next, it dried and powdered polymer was obtained, after catching these 
settlings by filtration. 

[0022]Thus, softening temperature was measured and a liquid crystal plasticity and the solubility 
to chloroform were investigated about the obtained polymer, i.e., pi-conjugate type polymers 
polymer. At this time, it measured under the microscope with a hot stage about softening 
temperature. About the liquid crystal plasticity, it investigated by observation by polarizing 
microscope with a hot stage, and what caused liquid crystal transition was shown in O, and what 
was not started was shown in Table 1 by x. If attached to solubility, the solubility to chloroform 
showed [ more than 30wt% of thing ] ** and the thing below 1 0wt% for O and 30-1 0wt% of a 
thing in Table 1 by x. 
[0023] 
[Table 1] 
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[0024]So that clearly from Table 1 In p-xylylene dichloride charge:0% (2,6-screw chloromethyl 
naphthalene charge: 100 %) of the case. Namely, when the polymer obtained is pi-conjugate type 
polymers which contain 2,6-naphthalene vinylene as a repeating unit (comparative example 1), 
And a 2,6-screw chloromethyl naphthalene charge : In 0% (p-xylylene dichloride charge: 100%) of 
the case. That is, when it is pi-conjugate type polymers which contain 1 and 4- 
phenylenevinylene as a repeating unit (comparative example 2), solubility is x (less than 
[ 10wt% ]), solubility is bad and softening does not present a liquid crystal phase below with 
decomposition temperature, either, as known conventionally. 

[0025]on the other hand, brewing mole ratio of p-xylylene dichloride and 2,6-screw chloromethyl 
naphthalene 0.1:0.9 — or — When it is 0.9:0.1, The polymer obtained includes a 1,4- 
phenylenevinylene unit and a 2,6-naphthalene vinylene unit as main repeating units, and these 
content ratio — mole ratio 0.1 :0.9 — or — It is pi-conjugate type polymers polymer (examples 
1-7) of 0.9:0.1, and solubility is ** (30 - 10wt%) or O (more than 30wt%), and they are excellent in 
solubility, and are softened below in decomposition temperature. 

[0026]especially — the above-mentioned brewing mole ratio 0.2:0.8 — or — When it is 0.8:0.2, 
namely, the above-mentioned content ratio — mole ratio 0.2:0.8 — or — In the case of pi- 
conjugate type polymers polymer (examples 2-6) which is 0.8:0.2, All solubility is O (more than 
30wt%), and it excels in solubility extremely, and softening temperature becomes still lower, and 
further, liquid crystal transition is caused and it comes to present a heat transition type liquid 
crystal phase, the inside of it — the above-mentioned content ratio (mole ratio) 0.3:0.7 — or — 
the case (examples 3-5) where it is 0.7:0.3 — furthermore — When it was 0.5:0.5 (example 4), 
softening temperature became lower and it was not shown in Table 1, but. Solubility became 
higher, melting nature improved, and if it was easy to present a heat transition type liquid crystal 
phase and it was lengthened, it was checked that the orientation of a chain can be controlled 
more easily. 

[0027]if a heat transition type liquid crystal phase is presented and lengthened from the above 
thing, it enables it to control molecular orientation easily — being alike — content ratio (mole 
ratio) of a 1 ,4-phenylenevinylene unit and a 2,6-naphthalene vinylene unit 0.2:0.8 — or — It 
turns out that it is good to use 0.8:0.2. This content ratio (mole ratio). Follow on approaching 
0.5:0.5, and softening temperature becomes low, and each characteristic, such as solubility, a 
liquid crystal plasticity, and melting nature, improves, and, considering this point, content ratio 
(mole ratio) 0.2:0.8 — or — 0.8:0.2 0.3:0.7 — or — 0.7:0.3 — furthermore — 0.4:0.6 — or — It 
turns out that it is better to make it into 0.6:0.4. 
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[0028] 

[Effect of the Invention]pi-conjugate type polymers polymer concerning this invention includes a 
1 ,4-phenylenevinylene unit and a 2,6-NAFTA RIREN vinylene unit as main repeating units, as 
explained above, and these content ratio (mole ratio). 0.1:0.9 or — 0.9:0.1 It is pi-conjugate type 
polymers polymer carried out. 

It compares with the conventional PAV (polyallylene vinylene which is pi-conjugate type 
polymers), Excel in processability, such as solubility and melting nature, and the characteristics, 
such as the other conductivity, are excellent like the conventional PAV, Therefore, since desired 
shape or a size can be processed comparatively easily and high conductivity can be shown in a 
doping state, the effect that it can be conveniently used as an organic electronics material etc. 
is done so. 

[0029]the above-mentioned content ratio (mole ratio) 0.2:0.8 — or — If a heat transition type 
liquid crystal phase is presented and lengthened by being referred to as 0.8:0.2, By using 
formation of the orientation order in this liquid crystal phase, the orientation of a chain can be 
controlled easily, therefore it is easy to change material physical properties, such as electrical 
conductivity and a mechanical strength, and the effect of becoming easy to attain optimization of 
material physical properties can be done so. 



[Translation done.] 
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£>(c, ^:«BJ(c#5re-*©aii5^-f-S-g-%i{4^»J;5 

5^f-m^(4, Tiaft^d) x^nai, 4-71 

= V^t"-W^{£i:TtE-(b^S;(2) T'Sa5 2, 6 
—7-7* W^.tttSr*^«fel5igUW4i U 

T-g-^, ^n^'n^m^iti^ji'Ur.X' o. i : o. 
9 0. 9 : 0. 1 "CfeS r. t Sr#ifci: -^5 re 



[ft 3] 




[0 0 0 9] 2|E«ro k -m&mMft^w&m 
7 * i^y br= n^fit ro^fi^tb^Mt-e o. 2 : 0. 

8 75 SO. 8 : 0. 2 -e-fe 5f&3fcJl 1 !H«(73 tc 
[0010] 

umi *&miz&zn-#&M.-&fr?m&®>te, mm 
iS, ^y^vvt-o-evt^m^ftt, 2, 6 s. 

T>\ 1, 4fe-C'&&LTft5*I^iPAVT?fc?), 
limffl-atW&t/Utt' 0. 1 : 0. 9 753S 0. 9 : 0. 1 

^■it^^ttX 0. 2 : 0. 8 75S 0.8 : 0.2 tfc 

Hz, -mc^m. ^fm<om3ix°hz>o ^*m. pav» 

^imwx'ttffiVkmitt&fomi < , *<Dfcfc77 i^Vvy 
-^x77Tr3i< ^Si^nfc*gf B tt©ia^^^ft-g-|a^Sr?# 

[0 0 12] ^r.-C\ *^#bttPAVO#fe«Jtfc 

l^t^th f-ij* *0 m L*(4 i: Ur-g-t?*m-g-S PAVt 

0. 1 : 0. 9 75S 0. 9 : 0. 1 ICtthi^ it 

i VX<D P A V»#ft^a^f -ri^PXtt* 

[0 0 13] 1%, M#^CPPVi2,6-PNVi4, V><! 

[0 0 14] a^S&JLfc:^^ *ISMtffS)t-# 



#H¥8- 1 34189 

<0MVmtLt L,T^tp#lt-^SiPAV, BP*,, 1, 4- 
:7^ — w^t-^w-^^ii: 2, 6 -i-yj> v-^tf— 

^■fii 2, 6 - 17 ? t*= k yffi B§f $tk 
Ifi^jVVcX 0. 1 : 0. 975M 0. 9 : 0. 1 fc£5 J; 5 LT 

[0015] tot, *r«Bj{3i#5 n -immmtt^n 

JPXttfcMtt-CV^o BP*?, ^JfeOPAViCtb^ 

(Dwrntmrnp av traasKflSft/rv^,, flffiar^ 
3 * v^S^rog^SSr^S^ t^A Lfc 9 -i y<r> p a v 

^US^TV^o HWEPAV(Dpri§tt<73HlJPft:5Ky-?— 

v^5^M^^TV^5 0 

[ooi6] rrr*> l, 4-7^ = u^t"=ui/*.{i 

£2, 6 —-y-7 9 u^^Ltay^^^tt <ct;\s 

it) & 0. 1 : 0.9 75S 0.9 : 0. 1 t LTl^CDf*, 
f*t£5t>fflT'fci3, ^/PitSr 0. 1 : 0. 9 *^(d-f-5 

1, 2, 6-t7^uye= \sl/miLtfg>-fgXtt^-?% 

mKim * s etv >fc ^ttR^ntt^HgT lt^f^e 

^t* 1 ?, 0.9:0.1 SUtSi, 1, 4-7i = l/>' 

W4Stmi«tt!as®T b-C^F^E^ i * 5 ^ X3b Z> a 
[0 0 1 7] BUIHl, 4-7x^kyt"-ky*&t 

2 , 6 v-^^^-u^^ict ro-g-^^tfcSr^Hfc 
T? 0. 2 : 0. 8 0. 8 : 0. 2 Ci" 5 t , ^/SS^j^f, 

r (D?Sb b b +@ t*i (t 5 iBinjft^roffM *f Uffl-r S r i t <£ 

i4>iat^tt«r«*5-tt-C'#5 (I»*«2f5«c0 7c-* 
Mii^l^ii) o -roi^, 2, 6--^7^uvtr- 
^ p p v^fcat LT?Sb b b X#co^T'V > 

5t;5«^7^v-t7 bro&SiJSrL-tv^5i:#ife 
-?r^s^v^»^-(-tt^v^^miSE^ffl 
C± 19 m^«?fa!S&ffixS-C'fe?> 5PP V«rfc B B ?iLK 

So 

[0018] 7c -^mm^m^mn, 

— 3r->y 2, 6-f7^o^f;Vt7 

? y I7i>.tert-7>drv- K^*^ft-#- h ]) V 



(4) 
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[0019] *mM^mz> * -^mm^m-^m^is 

* og&S£r^ALTfett£r^{t;£*;5 r i nmg-t-fc 

5, X. GreenhamfjdS'n [N.C. Greenham, S. C. Mora 
tti, D. D. C. Bradly, R.H. Friend, and A. B. Holms, 
Nature, vol.365, p. 628 (1993) ] Kfe-S <£ 5 i-, fc"= 

JtSr^Wi'^A LT 7t Sr/h $ < ~t 5 r £ (r J; 

[0020] ^mw^ffiz it -^mw^'&kmxz, 

5, X, #MBS62-250166 ^r^C|E4fe^ttTV«S*D# 
[0 0 2 1] 

[JSifrM] p-^>y^P!) Kir, 2,6-tf^n 
»6»U 7F»tt#H«;*, -lO'Ct-^y >7Atert-^> 

[0 0 2 2] ^<75J;5J-LT#e>^fcM-g*, Bn*>7t- 
#S:SSS^«^-#l{-ov\-C, Wtefe»KL > X< 

O, 30~10wt%c75>b<7>£;A, 10wt%7fe'MC0>bO^X-e^ 

i ic^Liz* 



[0 0 2 3] 

mi] 





ffciiit" 
A : B 
(mol : mol) 


5 □ o 

Ha ft A 


(°C) 


ma 




0: 1.0 


X 




X 




0. 1 : 0. 9 


A 


350 


X 


3SM9.I2 


0. Z : 0. 8 


O 


300 


O 




0. 3 : 0. 7 


O 


250 


O 




O.S : O.S 


O 


180 


O 




0. 7 : 0. 3 


O 


260 


O 


mmm e 


0. 8 : 0. 2 


O 


280 


O 


3SMW7 


0. 9 : 0. 1 


A 


330 


X 




1.0 : 0 


X 


mm? 


X 



i±) *1 A : p-*->U l/vy^QU K 

B : 2, □ □>^JI/±7* b> 



[0024] SiA>f)Sbi^,t5t, p-^yi/y 
■^b!) KfBift : 0% (2,6-^^PB>fA+7# 
U-^ttiA* : 100 %) ©i§-£\ m*>, wfctism-g-ws 
2, 6--J-:7* Uiye^U^m'O'Mh-miLt VX<£Zsn- 

&®mmft*x*%>z>Wr& (tk&MD s 2,6-tr^ 
^BCJ^^/i--f7^w>'ttii*: 0% (p-*->yuy 

•^np Kffi&ft: 100%) ©|§£\ BP*>1, 4-7 = =. U 

v^SftK, Jtfifjtasx (i0wt%*^) tfcctiitis 

[0 0 2 5] mt-*fUT, p-afv-Dv^nUK 
1 2, 6- 1" ^. V v n t< 7^wyi ro-fti&^e/W*;*! 

0. 1 : 0.9 0.9 : 0. 1 Wi§-£\ #?>n51^il±l, 4 

#*tfc^^-^ifc-e 0. 1 : 0. 9 0. 9 : 0. 1 W tc 

^^|SA (30~10wt%) XttO (30wt%S) T-feo-C^? 

[0 0 2 6] JilEtfcj&^Mfcas 0. 2 : 0. 8 

0. 8 : 0.2 HP*,, ±flB^^it^^^-x? o. 

2 : 0. 8 JbM 0. 8 : 0. 2 T?fc5 n -^MW^M.^ 

mmm2~~&) <Dm&, mmm^±xo (30wt%s) 

J;5C*So -^«o*-C% _h1E-g-*-*fcb (*^Jt) ^ o. 

3 : 0.7 0.7 : 0. 3 (**F!l3~5) , St 



(5) 
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f± 0.5 :0.5 (DiSrit (*ife#l4) , #tibM& £. <0 tS < & 

[0027] &±wii*>^ mmmm^mz^u 

i,4-7x=i/yf=uy¥fit2,6-t7?wyt*-uy 
mZb<DS^mkt (^Vtb) 4: 0.2 : 0.8 75S 0.8 : 0. 

(^evUt) # o. 5 :0.5 !ia-5<tffot«l;jSi5i< 

_kU r.ro^;^fc-r5i. <&^m&. ft 0.2: 

0. 8 0. 8 : 0. 2 <£ 9 (i 0. 3 : 0. 7 75S 0. 7 : 0. 3 „ 
HiCfi 0.4 : 0.6 0.6 : 0.4 i£-f2>%& t*S 

[0 0 2 8] 



£ u-c-a^., ^nb^ma, (^evWt) £r 0. 1 : 

0. 9 0. 9 : 0. 1 t LfcTc -*tS:MlS5^fi^T& 

[0 0 2 9] X, ±|B#**Jt & 0. 2 : 0. 8 

0. 8 : 0. 2 Z\kl*£i.'0 ^ ffkte^SfeltBSrM 



